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Safety Shield System For A Syringe 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[001] The present invention relates to a prefilled medical device for delivering a 

dose of medicament by injection and having an integral shield system for preventing 
accidental needle sticks after use. More particularly, the present invention is directed to 
a syringe assembly including a safety shield system. 

2. Description of the Related Art 

[002] Syringes used for the delivery of medicaments to patients are well known. 

Oftentimes syringes are prefilled with a dosage of a medicament or other substance by 
a pharmaceutical manufacturer and then distributed to end users such as health care 
professionals or patients for administration of the prefilled medicament. Such syringes 
typically include a cylindrical hollow barrel which may be formed of a glass or plastic 
material and which includes the medicament. One end of the barrel is fitted with a fixed 
or removable hollow needle, and the other end of the barrel receives a plunger having a 
stopper which is slidable with respect to the barrel for delivery of the medicament to the 
hollow needle, i.e., to urge the medicament toward and out of the needle. A syringe 
assembly, which typically includes the above-described components, is usually stored 
with a removable needle cover which protects the needle from damage during storage 
and handling. Prior to use, the needle cover is removed to expose the needle. 
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[003] To prevent a syringe user and, in particular, a health care professional 

from inadvertent sticks by the needle after use of the syringe on a patient, the syringe 
assembly may incorporate a safety shield which forms a guard to cover the needle after 
use, such as by telescopingly extending the shield from the syringe body over the 
needle. Some such shields are spring activated for imparting a telescoping-like 
deployment action to the safety shield. Certain attributes to be considered in such 
syringe assemblies are that the shield should be intuitive and easy to use, should 
preferably provide consistent and reliable shield deployment, and should be operable 
with one hand. Other attributes are that such syringe assemblies require no change in 
current medicament delivery techniques, allow for dose adjustment, are preferably 
autoclavable, and allow for the inspection of contents before and after activation of the 
shield. Moreover, the use of the shield must not detrimentally affect processing and 
filling of the syringe at the pharmaceutical company, the assembly (i.e., syringe 
assembly and safety shield) must be easy to manufacture, must prevent accidental 
activation, and must limit the possibility of incurring cosmetic or structural damages. 
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SUMMARY OF THE INVENTION 

[004] The present invention relates to a syringe assembly incorporating a safety 

shield for covering the needle of the syringe assembly after administration of a dosage 
of medicament. The safety shield is automatically activated upon full delivery of the 
medicament dosage in the syringe. 

[005] According to the present invention, a syringe assembly medical device for 

delivering a medicament to a patient includes a syringe having a syringe barrel defining 
a reservoir within which a medicament may be held; the syringe barrel having a front 
end and a rear end. A needle or needle cannula (those terms being used 
interchangeably herein) is provided proximate the front end of the barrel and is in fluid 
communication with the reservoir. The syringe barrel is disposed in a hollow shield 
body. A first retainer prevents rearward motion of the syringe barrel relative to the 
hollow shield body when the syringe barrel has been fully inserted in the shield body to 
an operative position. An urging member is arranged between a portion of the hollow 
shield body and a portion of the syringe barrel for urging the syringe barrel rearward 
when the syringe barrel is in the operative position. The urging member may be, by 
way of non-limiting example, a coil spring. The syringe barrel is movable between a first 
position, in which a forward tip of the needle cannula is exposed, and a second position, 
in which the syringe barrel is fully retracted in the shield body and the forward tip of the 
needle cannula is contained within the shield body to prevent the tip of a finger from 
contacting the needle tip. 
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[006] The syringe assembly includes a plunger having a first end with a stopper 

inserted in the syringe barrel. The second end of the plunger has a thumb pad or thumb 
press area for receiving medicament delivery pressure for pressing the plunger into the 
syringe barrel to deliver the medicament. The terms "thumb pad" and "thumb press 
area" are used interchangeably herein and designate a region coupled to or otherwise 
formed on an end of the plunger and which may be depressed by the thumb or finger of 
a user during use of the medical device. The thumb pad is designed to engage a 
release mechanism for releasing the first retainer after the stopper has reached a first 
retainer release position in the barrel, i.e. corresponding to a position at which the dose 
of medicament contained within the reservoir has been fully delivered. After the first 
retainer has been released and after removal or sufficient reduction of medicament 
delivery pressure from the thumb pad, the urging member provides a force for moving 
the syringe barrel rearward toward a fully retracted position in which the entire needle 
cannula is located within, and protected by, the hollow shield body. 
[007] The medical device may include a flange clip connected at a rear end of 

the shield body. The first retainer is arranged on the flange clip and the flange clip is 
placed about the shield body after the syringe barrel has been inserted into the shield 
body. 

[008] The syringe barrel may further comprise a radial flange arranged on an 

outer circumference of the syringe barrel between the front and rear ends thereof. The 
urging member may be arranged between the flange and a rearward facing step in the 
shield body. The flange clip may further include a second retainer which is used when 
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the syringe barrel is moved to its fully retracted position. In that position, a forward 
facing portion of the syringe barrel flange is blocked from moving forward by the second 
retainer. 

[009] The first and second retainers may be formed separately from, or unitarily 

with the shield body. For unitarily formed retainers, the first and/or second retainers 
are required to be held in a non-blocking position while the syringe barrel is inserted into 
the shield body. Of course, it may be possible to manufacture the shield body such that 
the retainers are held in a non-blocked position until insertion of the syringe barrel, 
which causes the retainers to move to their operative positions. 

[010] A step may be formed in the shield body to divide the shield body into a 

forward cylindrical section and a rearward cylindrical section, with a diameter of the 
rearward cylindrical section being different and preferably larger than a diameter of the 
forward cylindrical section. 

[011] In an alternative embodiment, the urging member is a spring which may 

be arranged between the rearward facing step in the shield body and a front face of the 
syringe barrel. In this latter embodiment, the spring does not hinder the view of the 
contents of the syringe barrel. 

[012] In a further alternative embodiment, the syringe barrel includes two 

flanges on an outer circumference thereof. When the syringe barrel is moved to the 
fully retracted position, the first retainer is arranged between the two flanges, thereby 
preventing both forward and rearward movement of the syringe barrel relative to the 
shield body. 
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[01 3] Other objects and features of the present invention will become apparent 

from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[014] In the drawings, wherein like reference characters denote similar elements 

throughout the several views: 

Fig. 1 is an exploded perspective view of the components of a medical 
device according to an embodiment of the present invention; 

Fig. 2 is a cross-sectional view of the assembled medical device of Fig. 1 

prior to use; 

Fig. 3 is a perspective view of a plunger rod of the medical device shown 

in Fig. 1; 

Fig. 4 is a perspective view of a shield body of the medical device shown 

in Fig. 1; 

Fig. 5 is a longitudinal sectional view of a flange clip of the medical device 
shown in Fig. 1; 

Fig. 6 is an enlarged view of the interaction between the shield body, the 
barrel and the flange clip of the medical device shown in Fig. 2; 

Fig. 7 is a cross-sectional view of the device of Fig. 2 after a partial 
delivery of a dosage in the medical device; 

Fig. 8 is a cross-sectional view of the device of Fig. 2 after a full delivery 
of a dosage in the medical device ; 

Fig. 9 is an enlarged view of the flange clip in the position shown in Fig. 8; 

Fig. 10 is a side view of an alternative embodiment of a thumb pad of the 
medical device of the present invention; 
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Fig. 10a is a partial cross-sectional view of a further embodiment of the 
thumb pad and retaining arms of the medical device of the present invention; 

Fig. 11 is a cross-sectional view of the device of Fig. 2 with the shield 
body deployed in a safety position after use; 

Fig. 12 is an enlarged cross-sectional view of the flange clip and syringe 
barrel in the position shown in Fig. 11; 

Fig. 13 is a cross-sectional view of an embodiment in which the urging 
member is arranged against a front face of a syringe barrel; and 

Fig. 14 is a cross-sectional view of an embodiment having two flanges on 
a syringe barrel. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[015] Figs. 1 and 2 show a medical device 10 for delivery of a medicament into 

a patient constructed in accordance with an embodiment of the present invention. As 
used herein, the term "medicament" is intended to refer to any drug substance, vaccine, 
or other liquid substance that is injected into a patient. The medical device 10 includes 
a syringe assembly 20 which can be prefilled with the medicament to be delivered, and 
a shield body 22 which surrounds a portion of the syringe 20. 

[016] The syringe assembly 20 includes a cylindrical barrel 24 defining a 

reservoir 25 within which the medicament may be held prior to use of the medical 
device 10. The syringe assembly 20 also includes a needle cannula 26 having a 
forward tip 126 and a rearward end 226 in fluid communication with the reservoir 25. 
The needle cannula 26 may be permanently connected to a front end of the barrel 24 
using an adhesive, glue, interference fit or other known or hereafter developed material 
or technique, or it may be detachable from the barrel 24 such as, for example, using a 
luer-type connection. The barrel 24 also includes a radial flange 34 arranged between 
the ends of the barrel 24 which interacts with the shield body 22 as explained in detail 
below. To incorporate the radial flange 34 into/onto the barrel 24, the barrel 24 is 
preferably made of a molded plastic. Alternatively, the barrel 24 may be formed from 
glass. A plunger rod 28 (see also Fig. 3) has a first end inserted in the barrel 24 with a 
stopper or piston 30 arranged on the first end that is movable with the plunger rod 28 
within the barrel 24. A second end of the plunger rod 28 includes a thumb pad 32 used 
for receiving pressure from the user's thumb for moving the piston 30 into and within the 
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barrel 24. As further shown in Figs. 1 and 2, a removable needle shield 27 is disposed 
over the needle cannula 26 on the front end of the barrel 24 to protect the needle from 
damage during handling of the syringe assembly, and to protect users from being stuck 
by the needle prior to its intended use. The needle shield 27 preferably includes a 
pliable part 127 and a rigid part 227. 

[017] The syringe barrel 24 may be caused to move between a first position, in 

which the forward tip 126 of the needle cannula 26 extends beyond a first free end 136 
of the shield body 22 (described below), and a second position in which the syringe 
barrel 24 is fully retracted within the shield body 22 and the forward tip 126 of the 
needle cannula 26 is contained within the shield body 22. 

[018] The various component parts of the inventive medical device 10 will now 

be discussed in further detail. The shield body 22 is depicted in Fig. 4 and includes a 
first or forward cylindrical portion 36 having a first free end 136 and a second or 
rearward cylindrical portion 38 having a second free end 138. The first cylindrical 
portion 36 has a smaller diameter than the second cylindrical portion 38 so that a step 
40 is formed therebetween. As shown in Fig. 2, the front end of the barrel 24 is 
contained within the shield body 22 so that the forward tip 126 of the needle cannula 26 
is positioned beyond the first free end 136 of the first cylindrical portion 36 when the 
syringe barrel 24 is positioned in the first position (see, e.g., Fig. 7). The inner diameter 
of the first cylindrical portion 36 is slightly larger than the outer diameter of the barrel 24 
such that the barrel 24 is axially movable within the shield body 22 with interference 
between the barrel 24 and first cylindrical portion 36. The shield body 22 is preferably 
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molded from transparent plastic so that the medicament contained within the reservoir 
25 may be viewed by the pharmaceutical company during the filling process and by the 
health care professional prior to and during use of the inventive medical device 10. A 
partial list of materials which may be used to form the shield body include acrylic, PET, 
polystyrene, polypropylene or polycarbonate materials. Of course, it is desirable that 
any material used be transparent so that the contents of the barrel 24 may be viewed. 
Also, although the shield body 22 is shown as including solid cylindrical portions, vent 
holes may be incorporated therein to allow the escape of moisture which may become 
trapped between the shield body 22 and the barrel 24 as a result of an autoclave or 
other sterilization process. Moreover, windows may be cut or otherwise formed into the 
shield body 22 to allow for easier inspection of the syringe contents. 
[019] Referring back to Figs. 1 and 2, an urging member 42, such as, for 

example, a coil spring or biasing arm, is positioned over the front end of the barrel 24 so 
that one end of the spring 42 rests against the radial flange 34 and the other end of the 
spring 42 is seated within the second cylindrical portion 38 of the shield body 22 and 
against the step 40. The spring 42 is charged in the assembled state of the device 10 
shown in Fig. 2 and biases the syringe barrel 24 toward the second position in which the 
syringe barrel 24 is retracted into the shield body 22. The length and/or position of the 
spring 42 may be adjusted to increase or decrease the visible area of the barrel 24. As 
explained below, to maintain the barrel 24 against the spring 42 so that the spring 
remains charged when the medical device 10 is in its pre-use state (see, e.g., Fig. 2), a 
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flange clip 44 is attached to the second free end 138 of the second cylindrical portion 38 
of the shield body 22. 

[020] Referring to Figs. 5 and 6, the flange clip 44 has forward flexing arms 46a, 

46b (collectively referred to as forward flexing arms 46) and rear flexing arms 48a, 48b 
(collectively referred to as rear flexing arms 48). Although two forward flexing arms 46 
and two rear flexing arms 48 are shown, one or more of each of the flexing arms may 
be used to achieve the desired results described in detail below. An annular recess 50 
is defined in the inner surface of the flange clip 44 between the forward and rear flexing 
arms 46, 48. This annular recess 50 receives a radial rim 52 arranged proximate the 
free end of the second cylindrical portion 38 on the shield body 22 as the flange clip 44 
is inserted over the free end of the second cylindrical portion 38. Once the radial rim 52 
is received in the annular recess 50, the flange clip 44 is held in place on the shield 
body 22 and the barrel 24 is held within the shield body 22 in the position shown in Fig. 
2 against the urgency of the spring 42 by the rear flexing arms 48. Accordingly, the rear 
flexing arms 48 also function as retainers. Fig. 6 is an enlarged view of the interaction 
between the shield body 22, the flange clip 44 and the rear end of the barrel 24. As 
shown, the rear end of the barrel 24 is urged against axially forward facing surfaces of 
the rear flexing arms 48 in this state. The rear end of the barrel 24 may be flanged or 
otherwise suitably sized and shaped for this purpose. Furthermore, a portion of the 
forward flexing arms 46 extend through windows 54 in the shield body 22 in this state. 
The purpose of the forward flexing arms 46 is explained below. 
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[021] Fig. 7 shows the medical device 10 during use, with the syringe barrel 24 

deployed in the first position. In this state, the needle shield 27 (see Fig. 2) has been 
removed, the forward tip 126 of the needle cannula 26 is fully exposed, and the plunger 
28 has been pushed into the barrel 24 such that a majority of the contents of the barrel 
24 has been delivered. The flange clip 44, barrel 24 and shield body 22 are in the same 
relative positions in this state as in the state shown in Fig. 2. 

[022] Fig. 8 shows the medical device 10 after the plunger has been fully 

depressed into the barrel 24. In this state the thumb pad 32 contacts the rear flexing 
arms 48 of the flange clip 44 and forces them to move radially outward relative to each 
other and the rear end of the barrel 24 no longer abuts the front facing portions 49 of the 
rear flexing arms 48. The urgency of the spring 42 moves the rear end of the barrel 24 
against the front facing surface 29 of the thumb pad 32. Fig. 9 is an enlarged view of 
the interaction between the thumb pad 32, the flange clip 44, and the barrel 24 in this 
state. 

[023] To accomplish the desired interaction between the thumb pad 32 and 

flange clip 44, i.e., release of rear flexing arms 48 to enable movement of the syringe 
barrel 24 from the first position to the second position, the front facing surface 29 of the 
thumb pad 32 may be conically-shaped as shown in Figs. 1, 2, and 3. Alternatively, the 
front facing surface 29 of the thumb pad 32 may be configured as shown in Fig. 10a. Of 
course, any shape may be used as long is it has the desired effect of flexing the rear 
flexing arms 48 radially outward to the extent necessary to release the barrel 24 from 
flange clip 44. 
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[024] Alternatively, the thumb pad 32' may be configured as a mushroom- 

shaped head having a rim which overlaps a portion of the rear flexing arms 148 to urge 
the flexing arms radially inward toward each other. In this embodiment, which is shown 
in Fig. 10a, the rear retaining arms are designated as arms 148 and may be arranged 
on or connected to the barrel 24. As shown, the arms 148 engage a recess 150 
arranged on or connected to the shield body 22. 

[025] After the rear flexing arms 48 have been displaced, the plunger 28 may be 

released by the operator of the medical device 10 and the syringe barrel 24 may move 
freely from the first position to the second position. This diminishes or removes the 
pressure applied to thumb pad 32. Thereafter the barrel 24 with the needle cannula 26 
attached thereto will be caused by the spring 42 to retract into the shield body 22 until 
the radial flange 34 of the barrel 24 moves into a resting position between the forward 
and rear flexing arms 46, 48 as shown in Fig. 11. Specifically, as the barrel 24 retracts, 
it follows the movement of the plunger and the radial flange 34 passes the forward 
flexing arms 46 and urges them radially outward from each other. As shown in Fig. 5, 
the front facing surfaces 56 of the forward flexing arms 46 are inclined with respect to 
each other and the rear facing surface 58 of the radial flange 34 are inclined with 
respect to each other so that the forward flexing arms 46 slide over the radial flange 34 
and move radially outward when the radial flange passes the forward flexing arms. 
However, the interaction between the radial flange 34 and the rear flexing arms 48 is 
such that the rear flexing arms are not forced radially outward by the radial flange, 
thereby locking radial flange 34 into position between arms 46, 48. This position 

15 



By Express Mail # EL988192608US 

corresponds to a fully retracted state of the barrel 24 so that the needle cannula 26 is 
fully received in the shield body 22 and the forward tip 126 of the needle cannula 26 is 
protected by the shield body 22. The barrel 24 is thereafter prevented from moving 
forward because the rear facing surface of the forward flexing arms 46 and the front 
facing surface of the radial flange 34 are not inclined. 

[026] Fig. 13 shows an alternative embodiment in which the urging member 42 

is arranged between a step 40' proximate a front end of a shield body 22' and a front 
face of the barrel 24. This embodiment allows the entire dosage of medicament to be 
viewed because the urging member 42 is arranged in front of the barrel 24. In this 
embodiment, the flange 34 (not shown in Fig. 13) is used only to retain the barrel in the 
fully retracted position. However, a longer needle cannula 26' relative to the needle 
cannula 26 in the previously-discussed embodiments may be required to provide proper 
clearance of the front of the shield body 22'. 

[027] Fig. 14 shows yet a further embodiment in which the barrel 24' includes 

two radial flanges 34a, 34b. In this embodiment, only one pair of flexing arms 48a', 48b' 
is required. This embodiment also shows that the flexing arms 48a', 48b' are formed as 
one piece with the shield body 22". When the barrel 24' is moved to the fully retracted 
position in this embodiment, the spring 42 is designed to push the barrel 24' to a 
position in which only one of the radial flanges 34b passes the flexing arms 48a', 48b'. 
Accordingly, the flexing arms 48a 1 , 48b' block movement of the barrel 24' in both the 
forward and rearward movements relative to the shield body 22". As in the 
embodiments described above, one or more flexing arms 48' may be used. 



16 



By Express Mail # EL988192608US 

[028] A description of an exemplary usage of the medical device 10 of the 

present invention will now be provided. It should be understood by a person of ordinary 
skill in the art that the following description is provided as an illustrative and non-limiting 
example. The health care professional receives the inventive medical device 10 
prefilled with a desired single dosage of a medicament. Immediately prior to use, the 
needle shield 27 is removed and the needle cannula 26 and forward tip 126 are 
exposed. The health care professional pierces the patient's skin with the forward tip 
126 of the needle cannula 26 and depresses the thumb pad 32 to cause the plunger rod 
28 and piston 30 to move within the reservoir 25. As the plunger rod 28 and piston are 
caused to move into the reservoir 25, the medicament is caused to be expelled from the 
reservoir, through the needle cannula 24, and into the patient. When the medicament is 
completely expelled from the reservoir (i.e., the dose has been completely 
administered), the thumb pad 32 interacts with the flange clip 44, as described in detail 
above, thereby releasing the syringe barrel 24 and enabling the syringe barrel 24 to 
move from the first position to the second position under the force of the spring or 
urging member 42. When in the second position, the forward tip 126 of the needle 
cannula 24 will be completely contained within the shield body 22, thus preventing 
undesired and inadvertent exposure of the health care professional to the contaminated 
forward tip 126. The used medical device 10 may then be disposed of in a suitable 
sharps disposal container. 

[029] Thus, while there have shown and described and pointed out fundamental 

novel features of the invention as applied to a preferred embodiment thereof, it will be 
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understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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